Interaction of rat kidney P-glycoprotein with a urinary component and various drugs including cyclosporin A.
The interaction of rat renal P-glycoprotein with various drugs and a hydrophobic component found in rat urine was studied to gain an understanding of both its transport function in kidney and its potential role in drug secretion and drug-induced nephrotoxicity. Rat kidney brush-border membranes (BBM) were photolabeled with [3H]azidopine, a calcium-channel blocker that covalently labeles P-glycoprotein. P-glycoprotein was immunoprecipitated with a rabbit polyclonal antibody against the human MDR1 protein (multidrug resistance gene class 1). The amount of [3H]azidopine incorporated into P-glycoprotein was quantitated following gel electrophoresis and fluorography. Photolabeling inhibition assays were conducted with a panel of drugs known to interact with P-glycoprotein in multidrug-resistant cells. Verapamil or quinidine [half-maximal inhibition constant (K0.5) = 1 microM], vinblastine (K0.5 = 3 microM), and doxorubicin or daunomycin (K0.5 = 10 microM) all blocked [3H]azidopine photolabeling of renal P-glycoprotein. Of the drugs tested, the immunosuppressant drug, cyclosporin A, interacted with kidney P-glycoprotein with the highest affinity (K0.5 = 50 nM). However, the cardiac glycoside, digoxin, failed to inhibit P-glycoprotein photolabeling. A hydrophobic rat urine extract prepared by reverse-phase chromatography also blocked photolabeling of renal P-glycoprotein. Our current hypothesis is that various drugs may inhibit urinary excretion of an endogenous substrate by virtue of their ability to bind with high affinity to P-glycoprotein. A hypothesis of drug-induced nephrotoxicity based on the interaction of various compounds like cyclosporin A with P-glycoprotein is presented.